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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

[1] A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 
CFR 1.17(e), was filed in this application after final rejection. Since this application is eligible for 
continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been timely 
paid, the finalit)^ of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. 
Applicant's submission filed on September 29, 2005 has been entered. 

Response to Arguments 

[2] Presented arguments have been fully considered, but are rendered moot in view of the new 
ground(s) of rejection. 

Claim Objections 

[3] Claim 20 is objected to because of the following informalities: there is no antecedent basis 
for a "first image signal". For examining purposes, the Examiner will assume the applicant intended 
to include a recitation similar to that of claim 19. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 
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[4] Claims 11-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Spivey et al. 
("Spivey") [US 5,886,353] in view of Sakai et al. ("Sakai") [US 5,420,703]. 

Regarding claim 11, Spivey discloses the following claim limitations: 

A de\dce comprising [Figure 1]\ a pixel portion having a pluraUtj^ of pixels each 
comprising a photoelectric conversion element [Column 4 Unes 5-10: electronic signals 
. . . photons absorbed]^ and means for determining a defective pixel [Column 15 Lines 14- 
16], wherein the defective pixel is determined by the steps of: obtaining a first image 
signal of each of the plurality of pixels by using the photoelectric conversion element 
[Column 15 Lines 23-25: white field images]\ obtaining a second image signal of each of 
the plurality of pixels by using the photoelectric conversion element [Column 15 Lines 
23-25: dark field images]-, calculating a first difference between the first and second 
image signals of each of die plurality of pixels [Column 15 Lines 27-30: subtracted]; 
obtaining at least a value selected from a modal value, an average value and a 
maximum value of the first difference of each of the plurality of pixels [Column 15 
Lines 27-30: averaged]; and determining whether each of the plurality of pixels is the 
defective pixel by obtaining a second difference between the first difference of each 
of the plurality of pixels and the value selected from a modal value, an average value 
and a maximum value of the first difference of the plurality of pixels [Column 15 Lines 
30-34: variation]. 

Spivey does not explicidy disclose the following claim limitations: 

Reading a first calibration sheet to obtain a first image signal. 
Reading a second calibration sheet to obtain a second image signal. 
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However, in the same field of endeavor Sakai discloses the deficient claim limitations, as 
follows: 

Reading a first calibration sheet to obtain a first image signal [Column 4 Lines 17-18: 
white board], Reading a second calibration sheet to obtain a second image signal 
[Column 4 Lines 17-18: black board], 
Spivey and Sakai are combinable because they are from the same field of sensor caUbrarion. 
It would have been obvious to one with ordinar}^ skill in the art at the time of invention to 
modify the teachings of Spivey with Sakai to read white and black sheets to obtain white and 
black image signals, the motivation being to correct sensor sensitivity variations by amount 
of light that is reflected [Column 4 Lines 58-63]. 

Regarding claim 12, Spivey discloses the following claim limitations: 

A device comprising [Figure //: a pixel portion having a plurality of pixels each 
comprising a photoelectric conversion element [Column 4 Lines 5-10: electronic signals 
. . . photons absorbed]; and means for determining a defective pixel [Column 15 Lines 14- 
16]y wherein the defective pixel is determined by the steps of: obtaining a first image 
signal of each of the plurality of pixels by using the photoelectric conversion element 
[Column 15 Lines 23-25: white field images]; obtaining a second image signal of each of 
the plurality of pixels by using the photoelectric conversion element [Column 15 Lines 
23-25: dark field images]; calculating a first difference between the first and second 
image signals of each of the plurality of pixels [Column 15 Lines 27-30: subtracted]; 
obtaining at least a value selected from a modal value, an average value and a 
maximum value of the first difference of each of the plurality of pixels [Column 15 
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Lines 27-30: averaged}\ and determining whether each of the pluralit)' of pixels is the 
defective pixel by obtaining a second difference between the first difference of each 
of the pluralit)' of pixels and the value selected from a modal value, an average value 
and a maximum value of the first difference of the plurality of pixels [Column 15 Lines 
30-34: variation]. 

Spivey does not explicidy disclose the following claim limitations: 

Reading a first calibration sheet to obtain a first image signal. 
Reading a second calibration sheet to obtain a second image signal. 
However, in the same field of endeavor Sakai discloses the deficient claim limitations, as 
' follows: 

Reading a first calibration sheet to obtain a first image signal [Cohimn 4 Lines 17-18: 

white board], Reading a second calibration sheet to obtain a second image signal 

[Column 4 Lines 17-18: black board], 
Spivey and Sakai are combinable because they are from the same field of sensor calibration. 
It would have been obvious to one with ordinary skiU in the art at the time of invention to 
modify the teachings of Spivey with Sakai to read white and black sheets to obtain white and 
black image signals, the motivation being to correct sensor sensitivity variations by amount 
of light that is reflected [Column 4 Lines 58-63], 
Neither Spivey nor Sakai explicidy disclose the following: 

Calculating the first ratio and the second ratio. 
At the time of the invention, it would have been obvious to a person of ordinary sldli in the 
art to substitute the subtraction operation with a ratio operation. Applicant has not disclosed 
that ratios pro\tide for superior results over subtraction, is used for a particular purpose or 
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solves a stated problem. One of ordinary skill in the art, furthermore, would have expected 
Applicant's invention to perform equally well with subtraction because it the variation (i.e. 
variance) that ultimately determines whether a pixel is defective or not, it makes no 
difference how the variance is obtained. Hence, a variance obtained from via subtraction has 
the same effect as the variance obtained from via ratios. Therefore, it would have been 
obvious to one of ordinary skill in this art to modify Spivey to use ratios instead of 
subtraction to obtain the invention as specified in claim 12. 

Regarding claim 13, Sakai meets all the claim limitations, as follows: 

A device according to claim 11, wherein the device is at least a device selected from 
the group of a hand scanner, a video camera, a digital still camera, a notebook 
computer, a mobile computer, a cellular phone, a portable game machine and an 
electronic book [1 on Figure 1], 

Regarding claim 14, Sakai meets all the claim limitations, as follows: 

A device according to claim 12, wherein the device is at least a device selected from 
the group of a hand scanner, a video camera, a digital still camera, a notebook 
computer, a mobile computer, a cellular phone, a portable game machine and an 
electronic book [1 on Figure // 
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[5] Claims 15-18 and 21-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Spivey et al. ("Spivey") [US 5,886,353] in view of Sakai et al. ("Sakai") [US 5,420,703] further in \dew 
ofLexnne [US 4,562,473]. 

Regarding claim 15, Spivey discloses the following claim limitations: 

A de\dce comprising [Figure //: a pixel portion having a pluralitji^ of pixels each 
comprising a photoelectric conversion element [Column 4 Lines 5-10: electronic signals 
. . . photons absorbed]; and means for determining a defective pixel [Column 15 Lines 14- 
16], wherein the defective pixel is determined by the steps of: obtaining a first image 
signal of each of the plurality of pixels by using the photoelectric conversion element 
[Column 15 Lines 23-25: white field images]; obtaining a second image signal of each of 
the plurality of pixels by using the photoelectric conversion element [Column 15 Lines 
23-25: dark field images]; calculating a first difference between the first and second 
image signals of each of the plurality of pixels [Column 15 Lines 27-30: subtracteclj; 
obtaining at least a value selected from a modal value, an average value and a 
maximum value of the first difference of each of the plurality of pixels [Column 15 
Lines 27-30: averaged]; and determining whether each of the plurality of pixels is the 
defective pixel by obtaining a second difference between the first difference of each 
of the plurality of pixels and the value selected from a modal value, an average value 
and a maximum value of the first difference of the plurality of pixels [Column 15 Lines 
30-34: variation]. 

Spivey does not explicidy disclose the following claim limitations: 

Reading a second calibration sheet to obtain a second image signal. 
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However, in the same field of endeavor Sakai discloses the deficient claim limitations, as 
follows: 

Reading a second calibration sheet to obtain a second image signal [Column 4 Lities 
17-18: blackboard]. 

Spivey and Sakai are combinable because they are from the same field of sensor calibration. 
It would have been obvious to one with ordinary skill in the art at the time of invention to 
modify the teachings of Spivey with Sakai to read a black sheet to obtain a black image 
signal, the motivation being to correct sensor sensitivity variations by amount of light that is 
reflected [Column 4 Unes 58-63], 

Neither Spivey nor Sakai explicidy disclose the following: 

The first image signal of each of the plurality of pixels is obtained while T> {C x 
Vp/Id} is satisfied, where T is an accumulation time, C is a capacitance of the 
photoelectric conversion element, Vp is a voltage applied to the photoelectric 
conversion element. 

However, in the same field of endeavor Levine discloses the deficient claim limitations, as 
follows: 

Longer accumulation time shifts the black level toward a white level, due to dark 

current [Column 1 Unes 22-26], 
Spivey, Sakai and Levine are combinable because they are from the same field of sensor 
calibration. 

It would have been obvious to one with ordinary skill in the art at the time of invention to 
modify the teachings of Spivey and Sakai with Levine to obtain a first image signal of each of 
the plurality of pixels when T> {C x Vp/Id}, First, it is well established that T> {C x Vp/Id} 
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is the time required to completely discharge the capacitive element in the photodiode [See, 
Tsuruta et al. ("Tsuruta") [US 5,233,180] at Column 10 Equation 19]. Second, longer 
accumulation time leads to dark current based capacitive discharging, leading to conversion 
from a black level to a white level. Hence, one of ordinary skill would understand that 
complete discharging of photodiode (i.e. T> {C x Vp/Id}) would result in a white image 
signal. Therefore, one of ordinarj^ skill would upon reading Levine's disclosure understand 
that Spivey's white image signal can be obtained through complete discharge of the 
photodiode. The motivation to combine Spivey, Sakai and Levine being the elimination of a 
white calibration sheet. 

Regarding claim 16, Spivey discloses the following claim limitations: 

A device comprising [Figure /y: a pixel portion having a pluralitj^ of pixels each 
comprising a photoelectric conversion element [Column 4 Lines 5-10: electronic signals 
. . . photons absorbed]; and means for determining a defective pixel [Column 15 Lines 14- 
16], wherein the defective pixel is determined by the steps of: obtaining a first image 
signal of each of the plurality of pixels by using the photoelectric conversion element 
[Column 15 Lines 23-25: white field images]; obtaining a second image signal of each of 
the plurality of pixels by using the photoelectric conversion element [Column 15 Lines 
23-25: dark field images]; calculating a first difference between the first and second 
image signals of each of the plurality of pixels [Column 15 Lanes 27-30: subtracted]; 
obtaining at least a value selected from a modal value, an average value and a 
maximum value of the first difference of each of the plurality of pixels [Column 15 
Lines 27-30: averaged]; and determining whether each of the plurality of pixels is the 
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defective pixel by obtaining a second difference between the first difference of each 
of the pluralitj' of pixels and the value selected from a modal value, an average value 
and a maximum value of the first difference of the pluralitj' of pixels [Column 15 Lines 
30-34: variation], 

Spivey does not explicidy disclose the following claim limitations: 

Reading a second calibration sheet to obtain a second image signal. 
However, in the same field of endeavor Sakai discloses the deficient claim limitations, as 
follows: 

Reading a second calibration sheet to obtain a second image signal [Column 4 Lines 
17-18: blackboard], 

Spivey and Sakai are combinable because they are from the same field of sensor calibration. 
It would have been obvious to one with ordinary skill in the art at the time of invention to 
modify the teachings of Spivey with Sakai to read a black sheet to obtain a black image 
signal, the motivation being to correct sensor sensitivity variations by amount of light that is 
reflected [Column 4 Lines 58-63]. 

Neither Spivey nor Sakai explicidy disclose the following: 

The first image signal of each of the plurality of pixels is obtained while T> {C x 
Vp/Id} is satisfied, where T is an accumulation time, C is a capacitance of the 
photoelectric conversion element, Vp is a voltage applied to the photoelectric 
conversion element. 

However, in the same field of endeavor Levine discloses the deficient claim limitations, as 
follows: 
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Longer accumulation time shifts the black level toward a white level, due to dark 

current [Column 1 Lines 22-26], 
Spivey, Sakai and Levine are combinable because they are from the same field of sensor 
calibration. 

It would have been obvious to one with ordinary skill in the art at the time of invention to 
modifj' the teachings of Spivey and Sakai with Levine to obtain a first image signal of each of 
the plurality of pixels when T> {C x Vp/Id}, First, it is well established that T> {C x Vp/Id} 
is the time required to completely discharge the capacitive element in the photodiode [See, 
Tsuruta et al. ("Tsuruta") [US 5,233,180] at Column 10 Equation 19]. Second, longer 
accumulation time leads to dark current based capacitive discharging, leading to conversion 
from a black level to a white level. Hence, one of ordinary skill would understand that 
complete discharging of photodiode (i.e. T> {C x Vp/Id}) would result in a white image 
signal. Therefore, one of ordinary skill would upon reading Levine's disclosure understand 
that Spivey's white image signal can be obtained through complete discharge of the 
photodiode. The motivation to combine Spivey, Sakai and Levine being the elimination of a 
white calibration sheet. 

Spivey, Sakai and Levine does not explicidy disclose expressly the following: 

Calculating the first ratio and the second ratio. 
At the time of the invention, it would have been obvious to a person of ordinary skill in the 
art to substitute the subtraction operation with a ratio operation. Applicant has not disclosed 
that ratios provide for superior results over subtraction, is used for a particular purpose or 
solves a stated problem. One of ordinary skill in the art, furthermore, would have expected 
Applicant's invention to perform equally well with subtraction because it the variation (i.e.. 
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variance) that ultimately determines whether a pixel is defective or not, it makes no 
difference how the variance is obtained. Hence, a variance obtained from \da subtraction has 
the same effect as the variance obtained from via ratios. Therefore, it would have been 
obvious to one of ordinar)^ skiD in this art to modify Spivey to use ratios instead of 
subtraction to obtain the invention as specified in claim 16. 

Regarding claim 17, Spivey discloses the following claim limitations: 

A device comprising [Figure //: a pixel portion having a plurality of pixels each 
comprising a photoelectric conversion element [Column 4 Unes 3-10: electronic signals 
. . . photons absorbed]', and means for determining a defective pixel [Column 15 Unes 14- 
16], wherein the defective pixel is determined by the steps of: obtaining a first image 
signal of each of the plurality of pixels by using the photoelectric conversion element 
[Column 15 Lines 23-25: dark field images]\ obtaining a second image signal of each of 
the plurality of pLxels by using the photoelectric conversion element [Column 15 Unes 
23-23: white field images]', calculating a first difference between the first and second 
image signals of each of the pluraUt)^ of pixels [Column 15 Unes 27-30: subtracted]) 
obtaining at least a value selected from a modal value, an average value and a 
maximum value of the first difference of each of the pluralit}^ of pixels [Column 15 
Unes 27-30: averaged]; and determining whether each of the pluralit)' of pixels is the 
defective pixel by obtaining a second difference between the first difference of each 
of die plurality of pixels and the value selected from a modal value, an average value 
and a maximum value of the first difference of the plurality of pixels [Column 15 Unes 
30-34: variation]. 
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Spivey does not explicitly disclose the following claim limitations: 

Reading a second calibration sheet to obtain a second image signal. 
However, in the same field of endeavor Sakai discloses the deficient claim limitations, as 
follows: 

Reading a second calibration sheet to obtain a second image signal [Column 4 Lines 
17-18: white board]. 

Spivey and Sakai are combinable because they are from the same field of sensor calibration. 
It would have been obvious to one with ordinary skill in the art at the time of invention to 
modify the teachings of Spivey with Sakai to read a white sheet to obtain a white image 
signal, the motivation being to correct sensor sensitivity variations by amount of light that is 
reflected [Column 4 Lines 58-63]. 

Neither Spivey nor Sakai explicidy disclose the following: 

The first image signal of each of the plurality of pixels is obtained while an 
accumulation time of the photoelectric conversion element is 0 

However, in the same field of endeavor Levine discloses the deficient claim limitations, as 

follows: 

Longer accumulation time shifts the black level toward a white level, due to dark 

current [Column 1 Lines 22-26]. 
Spivey, Sakai and Levine are combinable because they are from the same field of sensor 
calibration. 

It would have been obvious to one with ordinary skill in the art at the time of invention to 
modify the teachings of Spivey and Sakai with Levine to obtain a first image signal while the 
accumulation time is 0. In order to obtain a true black level the time needs to be 0, else the 
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effects of dark current would cause the black level to fade. The motivation to combine 
Spivey, Sakai and Levine being the elimination of a black calibration sheet. 

Regarding claim 1 8, Spivey discloses the following claim limitations: 

A device comprising [Figure 1]:^ pixel portion having a plurality of pixels each 
comprising a photoelectric conversion element [Column 4 Unes 5-10: electronic signals 
. . . photons absorbed]; and means for determining a defective pixel [Column 15 Unes 14- 
16], wherein the defective pixel is determined by the steps of: obtaining a first image 
signal of each of the plurality of pixels, by using the photoelectric conversion element 
[Column 15 Unes 23-25: dark field images]; obtaining a second image signal of each of 
the plurality of pixels by using the photoelectric conversion element [Column 15 Unes 
23-25: white field images]; calculating a first difference between the first and second 
image signals of each of the pluralit)^ of pixels [Column 15 Unes 27-30: subtracted]; 
obtaining at least a value selected from a modal value, an average value and a 
maximum value of the first difference of each of the plurality of pixels [Column 15 
Unes 27-30: averaged]; and determining whether each of the plurality of pixels is the 
defective pixel by obtaining a second difference between the first difference of each 
of the plurality of pixels and the value selected from a modal value, an average value 
and a maximum value of the first difference of the plurality of pixels [Column 15 Unes 
30-34: variation]. 

Spivey does not expUcidy disclose the following claim limitations: 

Reading a second calibration sheet to obtain a second image signal. 
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However, in the same field of endeavor Sakai discloses the deficient claim limitations, as 
foUows: 

Reading a second calibration sheet to obtain a second image signal [Column 4 Lines 
17-18: white board]. 

Spivey and Sakai are combinable because they are from the same field of sensor calibration. 
It would have been obvious to one with ordinarj' skill in the art at the time of invention to 
modify the teachings of Spivey with Sakai to read a white sheet to obtain a white image 
signal, the motivation being to correct sensor sensitivity variations by amount of light that is 
reflected [Column 4 Unes 58-63]. 

Neither Spivey nor Sakai explicidy disclose the following: 

The first image signal of each of the plurality of pixels is obtained while an 
accumulation time of the photoelectric conversion element is 0 

However, in the same field of endeavor Levine discloses the deficient claim limitations, as 

follows: 

Longer accumulation time shifts the black level toward a white level, due to dark 

current [Column 1 Lines 22-26]. 
Spivey, Sakai and Levine are combinable because they are from the same field of sensor 
calibration. 

It would have been obvious to one .with ordinarj^ skill in the art at the time of invention to 
modify the teachings of Spivey and Sakai with Levine to obtain a first image signal while the 
accumulation time is 0. In order to obtain a true black level the time needs to be 0, else the 
effects of dark current would cause the black level to fade. The motivation to combine 
Spivey, Sakai and Levine being the elimination of a black calibration sheet. 
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Spivey, Sakai and Levine does not explicidy disclose expressly the following: 

Calculating the first ratio and the second ratio. 
At the time of the invention, it would have been obvious to a person of ordinary' skill in the 
art to substitute the subtraction operation with a ratio operation. Applicant has not disclosed 
that ratios provide for superior results over subtraction, is used for a particular purpose or 
solves a stated problem. One of ordinary' skill in the art, furthermore, would have expected 
Applicant's invention to perform equally well with subtraction because it the variation (i.e. 
variance) that ultimately determines whether a pixel is defective or not, it makes no 
difference how the variance is obtained. Hence, a variance obtained from via subtraction has 
the same effect as the variance obtained from via ratios. Therefore, it would have been 
obvious to one of ordinary skill in this art to modify Spivey to use ratios instead of 
subtraction to obtain the invention as specified in claim 1 8. 

Regarding claim 21, Sakai meets all the claim limitations, as follows: 

A device according to claim 15, wherein the device is at least a device selected from 
the group of a hand scanner, a video camera, a digital still camera, a notebook 
computer, a mobile computer, a cellular phone, a portable game machine and an 
electronic book [1 on Figure 1], 

Regarding claim 22-24, all claimed limitations are set forth and rejected as per discussion for 
claim 21. 
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[6] Claims 19, 20, 25 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Spivey et al. ("Spivey") [US 5,886,353] in view of Le\ane [US 4,562,473]. 

Regarding claim 19, Spivey discloses the following claim limitations: 

A device comprising [Figure 1J:z pixel portion having a pluralitj' of pixels each 
comprising a photoelectric conversion element [Column 4 Lines 5-10: electronic signals 
. . . photons absorbedjy and means for determining a defective pixel [Column 15 Lines 14- 
16Jy wherein the defective pixel is determined by the steps of: obtaining a first image 
signal of each of the plurality of pixels by using the photoelectric conversion element 
[Column 15 Lines 23-25: white field images]\ obtaining a second image signal of each of 
the plurality of pixels by using the photoelectric conversion element [Column 15 Lines 
23-25: dark field images]\ calculating a first difference between the first and second 
image signals of each of the pluraHty of pixels [Column 15 Lines 27-30: subtracted]^ 
obtaining at least a value selected from a modal value, an average value and a 
maximum value of the first difference of each of the plurality of pLxels [Column 15 
Lines 27-30: averaged]\ and determining whether each of the plurality of pixels is the 
defective pixel by obtaining a second difference between the first difference of each 
of the plurality of pixels and the value selected from a modal value, an average value 
and a maximum value of the first difference of the plvirality of pixels [Column 15 Lines 
30-34: variation]. 
Spivey does not explicidy disclose the following: 

The first image signal of each of the plurality of pixels is obtained while T> {C x 
Vp/Id} is satisfied, where T is an accumulation time, C is a capacitance of the 
photoelectric conversion element, Vp is a voltage applied to the photoelectric 
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conversion element, and wherein the second image signal of each of the pluralit)^ of 
pixels is obtained while an accumulation time of the photoelectric conversion 
element is 0, 

However, in the same field of endeavor Levine discloses the deficient claim limitations, as 
follows: 

Longer accumulation time shifts the black level toward a white level, due to dark 

current [Column 1 Unes 22-26]. 
Spivey and Levine are combinable because they are from the same field of sensor calibration. 
It would have been obvious to one with ordinary skiU in the art at the time of invention to 
modify the teachings of Spivey and Sakai with Levine to obtain a first image signal of each of 
the plurality of pixels when T> {C x Vp/Id}. First, it is well established that T> {C x Vp/Id} 
is the time required to completely discharge the capacitive element in the photodiode [See, 
Tsuruta et al ("Tsuruta") [US 5,233,180] at Column 10 Equation 19]. Second, longer 
accumulation time leads to dark current based capacitive discharging, leading to conversion 
from a black level to a white level. Hence, one of ordinary skill would understand that 
complete discharging of photodiode (i.e. T> {C x Vp/Id}) would result in a white image 
signal. Therefore, one of ordinary skill would upon reading Levine's disclosure understand 
that Spivey's white image signal can be obtained through complete discharge of the 
photodiode. It would have been also obvious to one with ordinary skill in the art at the time 
of invention to modify the teachings of Spivey and Sakai with Levine to obtain a second 
image signal while the accumulation time is 0. In order to obtain a true black level the time 
needs to be 0, else the effects of dark current would cause the black level to fade. The 
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motivation to combine Spivey and Le\dne being an alternative method for generating white 
and black image signals. 

Regarding claim 20, Spivey discloses the following claim limitations: 

A device comprising [Figure //: a pixel portion having a pluralit)' of pixels each 
comprising a photoelectric conversion element [Column 4 Unes 5-10: electronic signals 
, . . photons absorbed]^ and means for determining a defective pixel [Column 15 Unes 14- 
16], wherein the defective pixel is determined by the steps of: obtaining a first image 
signal of each of the plurality of pixels by using the photoelectric conversion element 
[Column 15 Unes 23-25: white field images]\ obtaining a second image signal of each of 
the plurality of pixels by using the photoelectric conversion element [Column 15 Unes 
23-25: dark field images]', calculating a first difference between the first and second 
image signals of each of the plurality of pixels [Column 15 Unes 27-30: subtracted]', 
obtaining at least a value selected from a modal value, an average value and a 
maximum value of the first difference of each of the plurality of pixels [Column 15 
Unes 27-30: averaged]; and determining whether each of the plurality of pixels is the 
defective pixel by obtaining a second difference between the first difference of each 
of the plurality of pixels and the value selected from a modal value, an average value 
and a maximum value of the first difference of the plurality of pixels [Column 15 Unes 
30-34: variation], 

Spivey does not explicidy disclose the following: 

The first image signal of each of the plurality of pixels is obtained while T> {C x 
Vp/Id} is satisfied, where T is an accumulation time, C is a capacitance of the 
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photoelectric conversion .element, Vp is a voltage applied to the photoelectric 
conversion element, and wherein the second image signal of each of the pluralitj^ of 
pixels is obtained while an accumulation time of the photoelectric conversion 
element is 0. 

However, in the same field of endeavor Levine discloses the deficient claim limitations, as 
follows: 

Longer accumulation time shifts the black level toward a white level, due to dark 

current [Column 1 Lines 22-26], 
Spivey and Levine are combinable because they are from the same field of sensor calibration. 
It would have been obvious to one with ordinary skill in the art at the time of invention to 
modify the teachings of Spivey and Sakai with Levine to obtain a first image signal of each of 
the plurality of pixels when T> {C x Vp/Id}. First, it is well established that T> {C x Vp/Id} 
is the time required to completely discharge the capacitive element in the photodiode [See, 
Tsuruta et al. ("Tsuruta") [US 5,233,180] at Column 10 Equation 19]. Second, longer 
accumulation time leads to dark current based capacitive discharging, leading to conversion 
from a black level to a white level. Hence, one of ordinary skill would understand that 
complete discharging of photodiode (i.e. T> {C x Vp/Id}) would result in a white image 
signal. Therefore, one of ordinar)' skill would upon reading Levine's disclosure understand 
that Spivey's white image signal can be obtained through complete discharge of the 
photodiode. It would have been also obvious to one with ordinary skill in the art at the time 
of invention to modify the teacliings of Spivey and Sakai with Levine to obtain a second 
image signal while the accumulation time is 0. In order to obtain a true black level the time 
needs to be 0, else the effects of dark current would cause the black level to fade. The 
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motivation to combine Spivey and Le\dne being an alternative method for generating white 
and black image signals. 

Spivey and Levine does not explicidy disclose expressly the following: 

Calculating the first ratio and the second ratio. 
At the time of the invention, it would have been obvious to a person of ordinary skill in the 
art to substitute the subtraction operation with a ratio operation. Applicant has not disclosed 
that ratios provide for superior results over subtraction, is used for a particular purpose or 
solves a stated problem. One of ordinary skiU in the art, furthermore, would have expected 
Applicant's invention to perform equally well with subtraction because it the variation (i.e. 
variance) that ultimately determines whether a pixel is defective or not, it makes no 
difference how the variance is obtained. Hence, a variance obtained from via subtraction has 
the same effect as the variance obtained from via ratios. Therefore, it would have been 
obvious to one of ordinary , skill in this art to modify Spivey to use ratios instead of 
subtraction to obtain the invention as specified in claim 20. 

Regarding claim 25, Levine meets all the claim limitations, as follows: 

A device according to claim 19, wherein the device is at least a device selected from 
the group of a hand scanner, a video camera, a digital stiU camera, a notebook 
computer, a mobile computer, a cellular phone, a portable game machine and an 
electronic book [Column 5 Une 19]. 

Regarding claim 26, Levine meets aU the claim limitations, as follows: 
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A device according to claim 20, wherein the device is at least a device selected from 



the group of a hand scanner, a ^ddeo camera, a digital stiU camera, a notebook 



computer, a mobile computer, a cellular phone, a portable game machine and an 



electronic book [Column 5 Line 19]. 
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